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The first step in understanding any 
technology is to understand the reason 
why it exists. ROVs were developed 
because there is no other practical, safe 
and economically feasible way to perform 
deep-sea exploration and/or intervention. 
Throughout history, man has explored the 
seas for such reasons as gathering food 
and salvaging cargo of sunken ships. To 
reach any significant depth or stay an 
extended length of time, the development 
of diving apparatus was required. The first 
use of such technology was recorded in 
the mid sixteenth century, when the first 
diving "helmet" was used. Since then, 
open water dives have been made to 
nearly 2,000 feet, a depth which involves 
an enormous amount of cost and risk to 
human life. 

Manned submersibles were then 
developed for deepwater exploration. 
Unfortunately, these vessels still required 
substantial support from above and still 
put humans at risk of serious injury or 
death. In addition, they were slow to 
launch and recover and had limited 
bottom time, making them economically 
infeasible. The introduction of commercial 
ROVs in the mid-seventies has made 
manned submersibles virtually obsolete. 
Although many groups have been 
involved in the evolution of ROV 
technology, the United States Navy is 
credited with advancing the technology to 
an operational state in its quest to develop 
robots to recover underwater ordnance 
lost during at-sea tests. Since then, ROVs 
have been used for everything from 
rescue and recovery efforts of downed 
planes to the observation and repair of 
subsea oil rigs, in addition to deep sea 
exploration. 


. U t— 1 Un A jVa ' I *l\ I 

( g >Ja ROV (jC- 

i]' olxa < al uSHk mV j 4_iLaC. 

SG3S J)\ ^ ^11 (jLuijyi i_ SjoiSILujI t 

dllc ci* . Diving Helmet 

(jia 600 ^ 2000 s.Ia]1 

A qKMI ^ja AklA Aja£ (3a*J1 j&j 

.jldVI Ska. jkdjj 


* £ 

A qjA* \\ gIjaII L-fll klft AjujV cdl j Cxj djj^k aJjAIaII djdal^kll 

<ja lUajjj dJlj Ia CIAjS^aII aCA t -kdl ^judl . 

AjL^sVI ^kdl ClllljlAj 

t^cldjuojj J] jl SCjCjuJI 

1 g \» y j Iaa s-IaII Cltd xtO <JaC» SCaj 

Ajjldll ROV cj1j£^a . Letj^ajaj 

. LiIaC. A-IxIa aJjAIaII CIA^jaII ^ja Cl Ax dal m uA\ 
CjIjS^a Alii ^3 CIA^ja^aII (jA CjCxII ^ja 

S.WUti CldV^l Aj^j Ux, U (JjCailt <jl V] ROV 
IaIjuaa l^J^lilLail L j AjVq \W &CA ^)ijki 

did Aj^j djjjliik] djCaa A-ixSAa dtdLoV dtjjjjjjt 

ROV djliS^j CllACdjuol d .^.IaII 

jAii AJaSLudll CjjjjUall ^ja ts^ 

^Jauuj did 6 J^a3la] 1 Jjjdl L-diJl ClidaiA Ajljx^aj 

. AaiajlII dIjaII dLaiidl AildaVl^ 
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ROVs come in all shapes and sizes 
depending on what they are designed to 
do but all ROVs have a few structures in 
common. ROVs have a rigid frame that 
must withstand high pressure and extreme 
temperatures as deepsea temperatures 
can range from near freezing to over 400 
degrees Celsius. Mounted to the frame 
are motors to provide propulsion, 
floatation and ballast that combine to 
provide neutral buoyancy, and a tether or 
umbilical cord linked to the ship that 
provides power and is used to control 
movement. Other equipment such as 
lights, cameras, sensors, and collecting 
devices are often attached as well. 


ROV (JliLa 

i^UAj A aV'-v ^ ^3 ROV 

aAA (_j£ i j-a A A IaLojC.1 

Je. Clm* . Igjljj£-a aa-j ^ Cj\a£_)a]I 

( 4-Laji-all CllL^jA Jl*]| JaiuJall l)(_£ j3 ‘*'•> 

CLlls^p (jjj LuS A3 C1 jUjA3 

£3aJI Clil£_p-4 t •• imj . Ajjjibj <2kjA 400 

Ia^j Propulsion Motors 
aj£jA\ ^aII Ballast JsaI'j Floatation 

4 Neutral Buoyancy ajUxJI jiUI ^Jc. 
Umbilical Cord csjl> J Tether -Lujll c*iLuj 

(JiLa Clll A*-aj . dlbColj Aj_jj 

caLoLo^JIj Cameras CibAalillj Lights 
collecting dliic. LlSdl] CjIja] AiLbj Sensors 

. (iiliS devices 
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■ L>^ ‘ C5^ AjJ jJjj Aj^aljO ^.JU^alj A-liH ^aJJ A3 (JHaII (JjJjuj C5^ 


^saII 4 ^~ ja-\a 


• ^,^j'jj \.u ^ ^IjAII Ax>j^7^0 • 


. CjI^loI^JIj AjJjII A^cj-laLc Ax^jx>^vx> 


^<j^Jajaill^ A*J <jc, ^Vi\l aA^j Ax^j^>^ 




A^O^Jlll AX>^A2 uO 


A 14^/11 


II 


cilli ^)JjJjuj Cln^> AjS^aHj I&AjQ n L-JjU*a^\l ^al^illj Aj£j*J| qa (jAa^)*Jl ^jc- ^jAia £jJaj L-l 2 *-j t AjIaJI ^3 

Ajj\J*a^ti CIjIAx^Ij ^- 1 ajl^ 3 _i]I 


The first step in designing our ROV was to select proper thrusters. Two reasons 
behind this selection were impacts on overall cost and size of the ROV. Our final 
decision for thrusters has been sea-scooter thrusters. 


In the ROV structure the center of gravity and the center of buoyancy were intended to 
happen in such a way that it became passively stable 
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ROV Project Flowchart 
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OjljSJI 


Floats 



Weights 


Floats 



I-Weights 



Position the CG of 
the Added Weight 
Below the CG of 
the ROV 
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http://www.homebuiltrovs.com/howtos/buoyancytips/buoyancyanim.gif 

(ji Jjaj (jl (jjjj 

. ^ja (Jsl ^jJxa jI^IaJ JSj <ja (jj£j ^jaj AjSjaII (J» >*l (jt ^xiAx^alJl ^3 ^JjVI S3c*lSll 

. ^3 Ale. ajjSa Iaa JijujVI J£Jlj ^3 <a[^*-S 1 ^jjaj (s& A-ijliill 

The #1 Rule when it comes to Rov buoyancy is "It's easier to add more Weight than it is to add 
more Floats." Rule #2 is "You always want the Floats at the Top and the Weights at the 
Bottom." This keeps the Rov stable when it is in the water. 

Neutral Buoyancy jiJall) jjLuII 5JU 

: (jjj jjajj jjLuII <11^. 

. sLiaII ^3 (jl : JjVI *>ll • 

. j^.3 cillil t j^Joj jl <jl <jj3 ^jjxa (3^° c>> i dj l *>JI • 

~\W Aj^iia tilli j 4 SLiaII ^3 4q\x a Uj ^U^al^x!) ^>a j& I ROV 4j1^)a 4-1^ Ia 

. £a qj^II aJ^Ixaj 


l 4jj\3*>a\1 uDjVi ^ <i^x-a ^3 3 c-Luij (jjjlall I.3& j 

Mass of Ballast — (Density of Water* Volume of ROV)-Mass of ROV 

1- (Density of Water Density of Ballast) 
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.lie. , <■ -I ^Ic. (J j > 11 AjS^all i a. '<^ ^3 (Jalill ^alall L)^ (JS (jt <■ -la-j 

. «.La]l Jaxaj ^3 <Lab*JI j|_)3lLluI ^gJ) (J2JI (_g_jLuij 


lilli 3*J t_ljl2a^]| UJJ 1 .'“'^i 1 _jA |»aVI (Jl^aall ^gJtilljj . ^jilaj AjS^all (_)*-?■ ( _gljVI 6.1c. lall jjl 

!? 

Alla. ^glj (J - (jl ^Jj A^jj^all ^g3 (JlijjVI (_j-a AC-ji.a ^a £jJaj ^aJ ^Lall ^3 ^g&j Aj^^a!! ( a. -AVi.« (_Jajoil A ^ i ui £jJaj ^jl (j^aj 

Neutral buoyancy AjU-all jiUI 

The biggest question I get is "How do you know how much to add?" You could figure out 
displacement, weight, mass and all that fun stuff but I take the easy way out. (Remember your 
Rov should float first) I place the Rov in the water and using a mesh bag centered on the Rov I 
add weight (washers in this case) to the bag until I get the Rov as close to Neutral buoyancy as 
I can. I then divide up the washers into 2 even piles and thread them onto two dowels and 
stuff one in each skid. I then fine tune everything on the actually dive. 


^3 jjc. Ij^Ha 6.1aj La^ic- i (JlijjVI (Jjta'i dlLal^*!! .la^j 6-laJ La.lix3 «.Lall ^3 La^aC. AliJ_)aj 

.(«.Lall AiliSl Lj^ij AJjbaa*® AjS^all A jKil Ail&ll qj £j AllaJI e3& ^i) (_£jLiaJI jilall Ala^a ^J) ^ (J?\ c-Lall 

The next biggest question I get is "Neutral, Negative, or Positive Buoyancy?" Well its a matter 
of personal preference. 


Positive j' Negative Buoyancy j' Neutral Buoyancy cs-^ra J* : 

? Buoyancy 

Negative Buoyancy j' Neutral Buoyancy u_& 

(JJJU AjS^-all (Jiuii ^lill <Jljj JJJJ La«a ^lall (jC. jlsCLyi Aic. Up ThrUSter £3.ill Ajaj^a (JjxajjI ^-UiaJLa 

. IjJ-al^ll Ajj^j (Jla-a (jLa^)ll 
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Ak *UJI AiliiSJ ajjLoia aj^jaII ajKII Aili&ll ^>jjxj Ijjjii ; Neutral Buoyancy c£cLl^. jaUI 

(JxAj (JLujV cJ_>^ C5“^ Vj Sj3 (Jx^ Axx^aJ V I^ISa ^3 ^)ALaJ £3a11 ^jI^)a L_a3jJ £a s-IaII ^3 IaA^-^-j 

.AjS^aII (JSjj cj^ ^jl j3l (Jj^'yi C* n^k 2uSjll J£ 

.t^jlLft a^jaII clniu] ^jI^aII ^Ic. ALckVI ^»ac.j ^Loll a^S^aII caLj ;Cj)jj-4-4H 

^ jI^)a (JlaxJ aJL^. C^C^li (Jj£ojuj Ajxj^oII Aj^alkj Ajxj^all Ak £3 a1I ^jI^)a ^Jl AjS^)a]| ^llVua \ LJJJlH 

.c>V ^All 


c> ^ WA^ <jj^' , jiiall c> L 5 ^' j^' l£> uj^ : Negative Buoyancy c^4^' j^' 

^lall ^l\ Aj£^)a]| Jjjj A^^yji 

■ CjIjjaaH 


(JLujV ^icll A^.j^)a (JjjlCuj l qjQ Vi • 

£tiU ajS^aII lJj3^ ^ c, ^> juj • 

: 

^icll A-^.j^)a (JjjlCuj d^)j£ • 

IjjaISJI ^IaI Ajj^)1I <JL^a cs^ A3 Iaa ^ISII (JIa^j ^ISlI Ak ^lc*V ^saII a^.j^)a (JjxjAj • 

^ cl j U^-Iaj Jjill aI j UKj j a_£ jaII JaS ^ jjSI jikll s jS ; Positive Buoyancy c^WyV' 

^Ic-V Aj^)a 1| Cjju^a 
■ CjIjjaa]) 


^Jc-V £3 a1I A-^.j^)a (JjjlCuj l qjQ Vi 
S-IaII ^JajuJ A^S^aII ^ ?\* 1 A ^ ^ x M 

.(JijoiV £3A1I A^.j^)A (JjxCtfJ D^)jS 


ujjjxit 


? 4JU 4 j ui£ )J) 

A Ja^k^Lall . (JjjjJu V5 SLiaII ^Jajuj ^jaaJ Aj A la^J ^lc-1 (jfll j 6 ^j^axa aIaSIj ^1^-sJl (j) \ (jjih'OLa (J^lk ^ja A1i£aJ 
. CjAjuI ^JaJJ Axx^aJ ^j£J Aikk ^jjqJaxU j ^ajij t <JijaiU AJaJjudJ SjAJ AjlSA j 4 ^jua^Jl (JaaI Ak AjI ! Aklllll 

. Aja-LudJ ^JUa A.1 j ^IjaII ^3 ^Ixa A Ja^kWI c^lL ^3 ^alxj lij 
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Propulsion System 
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Propulsion System fdaj 



Propeller 


The best choice for the thrusters of designed ROV are the brushless DC motors to achieve minimum 
dimension for the same power rating. 


Regarding the fact that in most industrial applications surge, heave and yaw motions are satisfactory, only 
three thrusters would meet the demand. In the so called three-thruster arrangement two thrusters supply 
parallel propulsion for surge motion which also give yaw moment in differential mode and one thruster to 
propel the vehicle for heave motion. The other common distribution provides the same 3 degrees of 
freedom with more actuators 






Bodv-fixed 


(surge) 


^ P 
(roll) 


Earth-fixed 
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In general, ROVs in the water would have at most six degree of freedom; three rotations and 
three translational motions. 


Propulsion systems 

. Electro-hydraulic I • 

. Electric • 

. <_Jsl l^jjj A Ajjiill 


{fjjrfS!! g^jJl fLlLd LjLL^Ij^JI 

Motor Maximum Current in Full Load (Amperes) U 

. Maximum Rotation Speed ub^ ^>-»j 

• Powerful, resistant to saltwater corrosion 

• Had the high torque and low speed needed for a marine propeller. 

• Thrusters output lbs (Newtons) 


Gear .i*Jj Wb* ^ u^jj > Direct Drive Thruster ^ab 

. Multiple Output Gearbox <r;U-dl u^jJ 1 Drive 


Buoyancy System 

In the design it was desirable to have 0.3m meta-centric height and no offset in the x or y axes 
direction between center of gravity and center of buoyancy. 
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. Joystick Controller <kJ>j ^Lj ROY YSjJ ^ iAj^* ls* ^^ Lua 



http://www.electronicspoint.com/attachments/rov-circuit-using-4-relay-4-pushbutton-and-and-8-diodes-gif.6588/ 

ROV circuit which use a joystick as a controller 


Jj& 4-L/jls uli jj\ 

<—(jfc (J jc. 4 jqft jA TliniSterS 4j>nl>»VI 4K t *.all 

: *UI jc- <Uj jjLAj CllL^aljiil 

. Magnetically Coupled Drive ub^V' _ • 

. 4j*iV^ £.Ia]|j Ao^aljiLll ti^^A — ClA£j^ a\1 • 


4-^.j^aIIj AjV s-Ldl (jC- IaIaj <J jc. # ^ja3jialjiL^ll jl jiSVI ^A 

(jl AjiVi (JIaaILaIj 


Shaft ^ac. jjj diliLuiAll jA cJ}^ Air^j cl) -0 ^aj 

£-Aa 1 *j£liA (Jjc. 4-^1 a 11 jgJaJ lil 4 ^jAxll s-IaII JaiuJall SjLjj ^IaII l_jjjujJ i^I^aII 

. (^IaC-VI <j^aLkj L_Jjjau]l l^A 
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There’s several ways to create a sealed shaft: you can use sealed bearings with grease or 
you can use a magnetic coupling. 


Cylindrical Magnets 


Potting- 



^•'Potting 


\ 


DC Searmotor 





( 


Note that magnets are configured in alternating polarity- this provides greater torque transfer both allowing opposite 
polarized magnets to attract each-other, but prevents skipping by repelling neighboring magnets 
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^ulJsULJI <j( jtiyi ?LJ) j *La!jiJt d 



jA <jjuoIjuoVI cijU^aljiLll (JjAjuoVI <^a ciAS^-oll 

^_nj L aj£j <L^.tLall La . dLloII l_jjjujj A >jVi L_a]jj V gLloII (jc» tgJjc-j 

. ^Jj LojS <j^aliLuj La l^A t ?^Lall £jC* <Sj^x-a djl^^-a 




GjJXj^a Magnets -^^Lt^a l>ag,j\c, Cllliuj (jJhlllLa (j^l jJajujL ^jJXJjudj jl C5^J ^jaLlLUi^all G^£s 

L_J^l^.-(jLajai ^a A-ulaS aAjoiLjj c^IIaj 4,j JV4\t ^3 (jj^Ljalba (jj^)jL^lLa ^u^jLaljx^a (j£ (jjfLi Clll^J (J£jC 





*UI <jc» La^J^Cj tilj^nall ^a Iglilal^lj \g qjljn ^aJJj (Jjo]^)J gCA ^3 Gjdju^all^ 

^lc» ^)JjJ xAnJ^Uxaj^)^ <JL^-a ^>L ^jSlLuj IAjjAj ^llll A-ll^.1^11 AjljLaxxiV 1 Ax-a cCl^^all (jL)jC Cic* • LaLaJ 

. LJojI <jjL)jC gj-I^-VI gCA aSjj 3 A_i2kjLk]l 
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i^JaLudJ (JSlj IjlA A-I3 j£ Qll J ^ILII . LaL^J S-Loll gJLuL ^J<i 4 (j£joi <jl£ 

. L_u£j!ill Iji^J cj j*u a x 03 ^Ujla]I 



Pf opt’ Her 


jijall 


i^JikUl jIjjJI 


AirtLaVI A±jijl ! ii U r r i"s,i 1 rolpf 
Franl* *p 


ji - 5- 1 

felld L'flP 


2j ji-il 

hnftJno 


7 


K uvrii*! rolfii 


A^jUll 

1 onlAMm i i!| ulmniiJ 


jjo j (Jxxll jaL^. Thruster uj^ j cJj^tall <jU j^Luj oi^ 

LjaJ) L 

cIjIaijjjjIIj l_ ijju La jl (JjliSlI c**it ^lijll (j^ ^ I La (JLojLLujI <j^oj Ail ^11 SjLiVI 
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Thruster Test 



https://www.bluerobotics.com/images/gifs/tank-test.gif 

Thruster Test Stand 


c>a*_L) AjUluaVI <> tdlij Measure thrust, rpm, and power. <> <_£ u-tJ <> 

Force Of The Thruster ^Ul Accurate Load Cell ajLl Jio .iiIL ^Ul 

. Forward and Backward Directions ^ 
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dbuVI (J S 

H Bridge Motor Driver SjJU flJllml 
Vcc 



http://www.next.gr/uploads/7/Animation%2BH%2BBridge%2Bmotor%2Bdriver%2Btheory%2B%26%2Bpractical%2Bcircuit%2Busing%2Btransistors- 

%2Banimation%2Bsimulation%2BGetting%2Bstarted%2Bwith%2BRobotics%2Banimationl.gif 

aLajI 


Clockwise Ac-LuJI l-jjISc* jjjy duaj DC Motor jIjj ubj^ 

. Counterclockwise 1 $j-£c. J 



http://www.eleceng.adelaide.edu.au/Personal/nesimi/CircuitAni.gif 
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Ig-La dllilllajS ClllkilLj .iSf H Bridge ICS <Lal£Ha e_)jri ^ <^.tLa H 

. L293 dual H Bridge IC UdSidl SjSI.il! 


SpWI (J<ac. ySa 


Then transistor Q3 becomes ON since it is PNP, it needs LOW voltage to turn ON. But 
transistor Q1 remains OFF, because it is NPN and requires HIGH potential at the base to turn 
ON. 


Toggle Switch ^isLLuL DC £!jjj oUj! 


Schematic Diagram of The Useless Machine 

• o o o o 


Toggle Switch 



1 - Initial State: 

Arm is in contact with Microswitch 
keeping the motor turned off. This 
is the normal steady state of the 
machine, and no power is being 
drawn from the battery. 




jjjS ^ Vill (j-iJ JtilLj t J£j AxjjI Aajljuall SjjWI 

j ^Vi\l qIa ^1c» ^Vi 4-^1 dh^ JaC, lil t 


. -LSa jjiLau Iij 
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qIjjJ gL^jI 


DO 

Toggle Switch j-tiL* 



http://320volt.com/wp- 

content/uploads/2010/01/taggle-switch-animasyon- 

motor-bagli.gif 





Abdul-Majid Amin 


Toggle Switch c*! j ^ dUJl ^>£0 
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(/lJuij /fi*5U) yifyi ^jIulJi^j as jaJt 
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Vectored Thruster Diagram 



Direction oUjVt 


No. 


Forward 


Crab Right <>il 


Reverse £^>11 


Crab Left jUl 


Rotate/Tum Left - Forward jLouil ^ ^ * d 


Rotate/Tum Left - Forward 


Rotate/Tum Left - Forward c alkl] — 


Rotate/Turn Left - Forward c iLkll — jluuil ubjV*b^'^^ 
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Thruster Control Board ^ 


— Change Direction sUj/I — cJtLI/JjiJS <j* cjISj^o ^k 'g ^ s)aUJ' jjIj^II <j^*j 

. 1^21 CajtaJI ^2^21 s_)IjjoV t*ju i2Lj V ary Speed ^jjJu 

OjLkjoVI t—boiSk ^^Ic. 4 f^gk ^2^21 ^Ic- l$l u' V' 2 !>liLa3 i H 'p^laia cs^ - LJpJ^-* A^.j\ 

. Motor Driver Igjlc. ^jILj .2j . ^-*.2^1 ^£221 ^ILj ^ C«jUJI 

Power System ®>sb 

It is possible to charge the Batteries during operation through a pair of cable over the tether. To 
provide regulated power for video camera and other electronics, a highly efficient DC/DC 
converter MPW1033 is used. This converter provides a 12V for the Camera and feeds the 
regulated 5V & 3.3V power supplies for other electronic parts. 

V I 1, * V ij-Lk&Jl (JLa* y/ 
Thrusters <*221 cA • 

. Lights • 

• Cameras • 

• Sensors • 


A jjk o A .ag a 2 a'. >i 



ROV BACKBONE CONTROL 

SYSTEM - 

v ^ k. _ 




* * u3l 


COMPASS/ S* 
DEPTH '\S 

vT ( 


mux 


TILT 


S M SMART 
LED I y LED 
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fiLjjSJL JjLujj 


. Sclc-V 4-Idl3 CllljjUaJ A-Luuj|^j AjCxlill • 

. ROV *Cj£jaJ (Jj^slIaII qgj juill • 


Navigation And Control System ^Uaj 

ClAs-uJalilt ^3 Sjj£j 4 CjIa^ a \\ j djlajjJajll ^a CjCxII <LaI a aljll Cxj ^jc. ^Vi\Ij s-IaII Cll^J <1 aIjlI1 C1jIj£^a]I jm*! 

CjIx^x^Vi\1 l q\*^a ^3 4 x^x«^Via\1 ^»I^a11 <ja CjCjlII CIjIjSjaII aCA (jl .Aj^jojlSIj Ajjt^llljj AaaLlII 

^1-3^1 ^)Jjj^aJ j CljO^j^k a\1 AjujCIAj L-JJjoJI gIja J ^jibuoH Sjlc] J ctajVI j ^gjt-^1151 ^puulll j -Laiill (Jja <JC>1 U*q\1 

j Ca^)11 pIaII cl 1 V 1 cIjIjSjaII t^lL ^1 ^-a l ^j£ajj .AaI^JI cjVI'naII <ja ^a!*J 1 cii^all q ^\ j £* 1 j AjjjaII 

. (JjjtiiJI J (JaIxjII j £ Luliy I j ^jaaII j ACjIjlaII 


ClAliJl l aIi^a 1 a«ou«*vn <aa j^aA j Cju ^jc» 1^j3 ^Vn 4^jVia Aj^j CjIj^Jjj ^jc» SjIjc* ROV -51 CjIj^ja <jj 

<iajuj|^J Cxj (jc* A a\\ ^3 ^Vi\l j AjS^aIIj £jj11a 11 ^aJJ . s-IaII Cl 1^11 SAAxja aj <jjIa!1 

^U,«l ^)^Ja (Jjx^ojJ ^aJJ . £ j Cllljj-alSJI J djU^ali^iydllxSl^]! (_j-a JJc. o.1c.I_uiaj «. La] I .jJ ^_lc- 

di^)Ljjj j AjjLj^SJI Iaa«j Tether ^juoJj i_ s_)*j JjIS 4 Ui.nlji /jc. o.la.^j ROV Jl 4 jA>^ 

. 4_j1£ 4jS_)a]| (_jC- (J__jjat<all ^^Lall ^gjj Ajj_)a1I ^s^IujJ j 


Using an onboard autopilot with the given set of onboard sensors. In this case the operator 
only sends high level commands. The autopilot is mainly based one Atmel AVR 
microcontroller which is interfaced with all electronics modules and sensors in the ROV 
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Batteries 



Tether 

" 

U 

I —^ 


Surface Contro 
Console 



Water _eakage Sensor 

4-20 nA] 2-Axk Inclinometer 



12V,5V,3 3V 


DC/DC 

Converter 


Data 

Power 



Pressure Transmitte 


Motor Derivers 


Scooter DC Motors Orientation and 

Attitude 

sensor 


3-Axk Accelerometi 


Schematic view of the autopilot syst.em j 
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Surface Control Console 



ROV Control Console S:La -J 

: <> (jL<ull Graphical User Interface t> SCC t 5 ^ku 1 s^j ^I^Lul 

^jjaj 4jull4j 4 UA$JI cjUI^' : Monitor the state of the ROV USjaII 5JU. • 

. AjSj-oII A ^ <jhaj Sjjj-a 4j£^a1! elajlj 


: Activate or deactivate onboard controller >dl ^lA\ e_aiy jl Jj*ij • 

. Give trajectory commands jL^I jJjt *IL&] • 
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UitwJeJI 



Ariana-I graphical user interface j 
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Hand Controller 



4jj.1i 4j-». U.n a£^J 


Cj|Aa.o 



►Take 

Photo 


S tart/Stop 
Recording 


Camera 

Pitch 

Up 


Camera 

Pitch 

Down 


Back wan 


Down 


PS2 ROV Controls £jjl' i> ^jJ 


Sensors 

. Sensing Depth (3^*11 Jaiujall <_>«Lja. ^’iVn.n : Pressure Sensor JaiujJI (j^L^ 

: Temperature Sensor SjIpJI u-Lua. 
: Inclinometer sensor Jj^I juilubQ 
: Accelerometer £jt^t 
: IMU 
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jW- 


aAj> 


ROV a-£>a] cjUjUI j ^J] ob-a (-jjj-u c_ij^j jILV : Water Leakage Sensor sLaII 

diLjlkill Electronics Compartment JM' t> Vu'-^ ^'j 

e_jUjUJiluil aJU. j water conductivity oLaII ^ ^uu ^ 3 . Battery Box 

Ajjjjj£]yi (Jac. t-illib Operator cJiAdl ^jLa ^t-..jjja ka^c. ^j*^a jlij] ^yjj oLaII 

AC-^aaJ ^Jaxull AjS^)a11 jaI ft t-»r. I j, LuiLuiiJl 


Water leakage sensors are devised in different location in the electronics compartment and 
battery box. Sensors are operating based on water conductivity. In the case of water leakage 
the conductivity of water drives a buzzer in surface control station, so that operator can shut 
down the sensitive electronics and command the ROV upward quickly. 

Aijc. J) Iglkj Ethernet ciujjjj djIjLil ^j^aj : diLuiUaa.It (jAjJa jjjuall ciify-alS 

. ^ I-** ■..\\ ^ lc- ^A\ 

A video camera is mounted in front of the ROV. Video Signal is converted to Ethernet and 
transferred by a single cable between the ROV and control consol. 


Cameras 


* tg ^ajU ^ x I 


. Power • 


. Visual Angle (Degrees) ajjj!' Vjlj • 
. Resolution • 

Lal& Lib-a — dlljjl Lab"* — i—aLujSHujI • 


CjLujjjilVI Aijfr 

. l jl l_ujuu1|j Waterproof aLi-ail l-jjjujj 4 4jjL^. 
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Umbilical Cord 



NYLON 'VENT' 

1,0 5Q MW CONDUCTOR 
(9 OFF) 

OVERALL SCREEN 

0.22 SG MM CONDUCTOR 
(4 OFF) 

2 PBT TUBES. ONE CONTAINING 
2 X 50/125 MULTIMODE FIBRES + 
ONE CONTAINING 2 X 62.5/125 
MULTIMODE FIBRES 
22 SO MM TWISTED 
SCREENED PAIR (4 OFF) 

PETROLEUM JELLY FILLER COMPOUND 
ARAMID FIBRE BRAID (B.S, 1920 KG) 

polyurethane bedding 

SHEATH (R.T. 1.5 MM) 
POLYURETHANE SHEATH 


O.D. 20.5 MM ±0.5 MM 


(R.T. 3.05 MM) 


CABLE No. CS 1884 


ROV clil^ ^CLkjjoi^ 
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Tethers supply the vital link from the ROV to 
the surface or control module. Either directly 
or via the tether management system through 
the main lift umbilical. The total services 
provided by the tether are power, CCTV, 
signal, & communications via optical, coaxial, 
or twisted pair conductors. 


Mechanical strength is normally incorporated 
into the design using aramid fibers by multi¬ 
layer braids or center strength cords of aramid 
fibers. 


ROV tethers are a strategic component in the 
supporting performance of the cubicle, so the 
design & construction has to address, crucial 
factors such as small diameter, flexibility, 
ruggedness, buoyancy, depth & handling 
requirements. 


ROV Vb (_JjIS 

A.ajlaia _$) 

. Tether Management System .k^l) 
ojLjj j Power (Jij ' g a vi j 

Twisted <lj.la^a &LJ jjc. La) jjAill 

i-sUf Coaxial JjI£ J Pair Conductors 

. Optical Fiber 

i—aLill cLlAjI£ kaUialj Aj£. 

$. 1^1 ^ ROV tether jajb 

(jl lil 4 Cubicle 

Small <J-u* 4 - 2 k^JI cjLJJaIaII \ ^iL 

Ruggedness SjSIIj Flexibility Diameter 

Jfcll Depth c3^1lj Buoyancy jiUtj 

• Handling Requirements 


. Neutrally Buoyant (Jdlill jiLJl c> 
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Cable Floats -krjU 



Cable Floats Jajjl' CjUjc. 


jijj ^ 3JU. ROV Umbilical ijj^\ J ( Tether -M^') Jaj^l JjIS ^Jc. t-mnll a„^,^a 

.Jjl£lb Aj- ^il-v 

Cable floats are specifically designed for use on ROV tethers and umbilicals. Umbilical 
buoyancy is used in conjunction with ROVs to keep the required length of umbilical buoyant 
underwater. 



The tether needs to have floats attached to help keep it from dragging. The floats are made of 
foam and are attached using velcro. 


4jjj jijtj t_ i2kj A "■ ■» (Ji.b jiLlb <1 ^.auij (^ic- diLaljc- ‘ - jj£jj 
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Vertebrae Bend Restrictors tUliyi 4 jLl»JI 




Vertebrae Bend Restrictor <> 


Launch & Recovery Systems LARS jpUal tiiUjlai* 


Surface 

Power Supply Unit 



sm - u 

O 0 CJ 

asm 

□ □ D 


4? 


Monitor 


free Standing or 
19' RnKk Mountable 
Surface Control Unit 


Shi p\ Crane, Davit 
or 'A r Frame 


External 

power 


►Mnd 
Com roller 


Warping Drum 


Umbilical 
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£urFnt£ 

Ptmtr Supply Unj| 

1 



U O U 

asn 

E £ £ 


- Monitor 


Fr<£ i5-3nr.il iii| ar 

ifr' flack Mountable 
. Surface GsntroF unit 

birffritfu'-rt T M i 


Launch & Recovery 5^iem (LARS) 


._ EKtnsrnal 
power 


Armourm 


Peek Cable 


Armcrtirpo 


Lift Umbilical 


Hand Contrails RCTVUh Winch 

CHKanwifln. T U S. l*hm cibli 
til? ■rtwLtwHr^ 


'A' frarnns 



SfAEVE Rti¥ ^ 



<Lq jlVlXM £3 j]|J 
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Tether Management System TMS £>IjJ 



Tether Management System TMS -Mjl' =j'-' 


The benefits of a TMS system include: 

• Operations to greater depths 

• Elimination of the effect of considerable 
drag forces on the umbilical at greater 
depths 


• Thf S ^ aj Ja i a ~‘ ^ 

. LacV • 

(JjISJI yJjSJI jjjtj ^Ic. c.Liaa]l • 

. (JjLaC-VI ^ <£)idl 


• Protection of the ROV during launch Aiki* jjc. 1$£IL] aAjA\ aA^ 

and recovery through the splash zone 

. Splash Zone 


Faster deployment to the working depth 
governed only by the speed of the 
winch, rather than the rate at which a 
free swimming ROV could dive using 
its vertical thruster(s). 

A safe haven at depth for the ROV 
between tasks. 


^gJc- (JjLoiVIj 1 . jjUadl Ac^jxti 

J^*-a 4ibJaVlj VTnch AjtSbll Aj&jiji 

Vertical 4 _£ja11 

Thruster 

. A a (jjj (_|LaJ 


42 | P a g e 


Eng. Abdul-Majid Amin Algendy 
























43 | P a g e 


Eng. Abdul-Majid Amin Algendy 























aLIS (jjS 'A 


Frame 

^lAj^aJ JjJaa-dl Aj\ C' n^j , AiLuJI £j ±J ^jujLuoVI -lajj^llj ^)UaVI 

. Ljajl ^-iA^Illl ^IjIS jUaVt (jj^J (j^ (JalJI 4-iLaC* Clii^J ModulclX £-1*^211 


. Limiting Obstmctions To Thrust cjl^lijll ^ <31^1 JJSi ^ lUs J\ c_i^j 

• A C^\jj£dl ^Jl >■ ^ ^LAjuiJj (_j^l L_L^juJJ (_}^1 ~^k ^ \x \ Jsl 

Less material equates to less bulk, less drag, and allows for easier access to components. 


Lights ®*L2aV! 

A x>ilj Sjjj^a ^lc- W aJLlSj Sj 3 6^.1jJaV Jaj lilj LiSL^all gLlg ^3 ^li^. ^Oall jlj LdS 

.<aUai] LED CLjLaI ^Vu*n La Sjlc-j . 


Lift l>^ Cl \\\\) ^aJJ ^lill <LLuj ^aLui^.1 JalSllV 
<j!La ^ic- JajiuJa-a ^aJ l^J Bclg 

^ic-V Jjfcll la. x iU3 4 AjjjJjjll ^U^al^x]! 

jl aLjuj^II Au^\jx}\ ^3 ^)3jJJ (jl S ^>J • ^LaII ^Jajoi 
^juo^JIj ^aUl (JjjjS C-uiiL ^ojolluj c5^I 

• ^Jajudll ^IC'V A \~\xji 


Lift Bag 




jilall £cij <CojlVl/a 
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( Robotic Arm £ljj 



djljjl JLo dLiaH (JLoj) a Aiiiil £1^1 ^-ic- ^gj)*iVi j) ^15 l>° e-b^l Jj^ Grabber ^ILouij cJ^*^ 

. Aj^JI ClilskjJ <J^Lk qa A^jj A Wnj . l-Jj£jj1Ij cdiljj ^laJlIj 
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System Integration Diagram SID JaIHaI! lakL^I 



-USB- 


USB 


mi 

PS3 

Controller 



MATE 

Power Sup ply 
48 Volts DC 


Television Television Monitor 


USB 

Extender 


Surface 


ROV 


CAT5E 


Digital I/Cl A PWM 




40 Amp Fuse 

■cr\Q 



DC/DC Converter 
48Volts DC to 12 Volts DC 

DC/DC Converter 
48Volts DC to 12 Volts DC 

DC/DC Converter 
12Volts DC to S Volts DC 


USB Camera 


48 VDtts DC 


3 Volt Backup 
Camera 


12 Volt 
Cameras 


v Robotic Arm 

£tVv 


I Conductivity Sensor 


fc fi pin fete n » tei> 

™ * IF IF ip IF 


ROV _jC- (J xX ^ jaJ 
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Ajj ijjjjJi CiLualjxll (JjIajLum 

£jA\ Jc. . MATE ROV COMPETITION Ujd\ ALUJI • 

. /http://www.marinetech.org 

• ROV Egypt Competition aSjIuwJI • 
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<*tl Aj ^ jLftJ 



Still Camera Strobe 


Digital Still Camera 


Position Beacon 


LED 

Video Light 


LED 

Video Light 


Thruster 


Thruster 


Laser Lights 


HD Video Camera 



Pl’LLlMEy 

Camera 


Teth er Connector 
with Locking Sleeve 


Horizontal Tlimster 


Horizontal 

Propeller 


Horizontal Tlim^ter 

Cartridge Seal 


Teiher 

whip 


Main Dome 


Accessory Accessory Port Mam Hull 


Horizontal 
Tlun ster Guard 


Mam Dome 
Retaining Rina 


Skid 


Port Liaht Dome Skid Ballast 


Pressure 

Sensor 


Vertical Tiunstei' 


Veit i cal 
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English 



AUV 

a1gI£1a]1 A-ilVI 


Center of Buoyancy 



Center of Gravity 



Degrees Of Freedom DOF 

Ajj^JI ClA^jJ 


Free Swimming 

A^Lbudll 


Heave Motion 



Manipulator 

4 Ju 


Negative Buoyancy 


AJl^. j A-lLa. (j4J AjIIj aJI^. 

Neutral Buoyancy 




(jjUMl aJU. 


Onboard Sensor 

Aj^aII ^-IC' iLulLoi^ 


Operator 

(jiuuCa 


Passively Stable ROV 



Pitch Rotation 

SjAaCx a£^. 


Positive Buoyancy 

csr 1 ^] 


Propulsion System 


Axj q £* s-LoSI Cll^J Ai-aUl £A£jA\ 

Remotely Operated 
Vehicles 

S-Lall ClS jJjuix AjSj^o 


ROV 



Roll And Pitch Stability 

uks-^'j o!?' 
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http://www.homebuiltrovs.com/howtobuoyancytips.html 

1 

https://www.researchgate.net/publication/262565789_Design_Construction_and_Control_of_a_Remotely_Operate 

d_Vehicle_R0V 

2 

http://www.marinetech.org/files/marine/files/ROV%20Competition/lnternational%20Competition/2014%20tech%2 

0reports/EXPLORER/EXPLORER/Alpena%20Community%20College/ACC_Technical_Report.pdf 
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ij^L AHju a!\ 4_algJ! qa 
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L2aj) i JS) 

. "4 gjg«s c_jti£ 

. CjljLujjj ^3 «^Vi\t l_j\j£ 




. Instruments ej$^Vt ^ 


. di'^-Jlj a)^5u Simulation el£U^ 
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